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57 ABSTRACT

A multi-site video conference control system comprising a
number of video conference terminals respectively situated
at a number of sites and a video conference control unit for
controlling a video conference. A communication line inter-
face provided at each terminal makes a single calling with
respect to the video conference control unit. A connection
data section, which 1s provided at each terminal, manages
connection data for other terminals to be connected and
transmits the connection data to the video conference control
unit. A control calling section, which 1s provided at the video
conference control unit, calls the terminal corresponding to
the connection data to be transmitted from the connection
data section, based on the single calling. A connection
controller, which 1s provided at the video conference control
unit, connects the calling terminal, whose communication
line 1nterface made the single calling, and the other terminals
called by the control calling section, with communication
lines.
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MULTI-SITE VIDEO CONFERENCE
CONTROL SYSTEM AND METHOD FOR
CONTROLLING VIDEO CONFERENCE
TERMINALS VIA COMMUNICATION LINES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a system for and a method
of controlling a multi-site video conference to be held by
connecting a number of video conference terminals, which
are respectively situated at a number of sites, with a video
conference control unit via communication lines.

2. Description of the Related Art

In a multi-site video conference control system, a number
of video conference terminals (hereinafter referred to as the
terminals) respectively situated at a number of sites are able
to be connected to a video conference control unit via
communication lines. The video conference control unit
opens a video conference between the terminals. At that
fime, each terminal searches for a corresponding one of ports
provided at the video conference control unit and calls the
corresponding port.

When it receives responses from all terminals, the video
conference control unit connects the respective terminals
with corresponding communication lines to open the video
conference.

The video conference control unit has three ports, for
example. A 64 kps ISDN line composed of B channels and
a D channel 1s connected to each port. The rate of B channel
1s 24 kps, and that of D channel 1s 16 kps. The sum of two
B channels’s rate and one D channel’s rate 1s 64 kps as
mentioned above.

Specifically, a first terminal calls a dial number #001 with
respect to a first port of the video conference control unit. A
second terminal calls a dial number #002 with respect to a
second port. Likewise a third terminal calls a dial number
#003 with respect to a third port.

If the number of terminals 1s equal to or less than the
number of ports of the video conference control unit, 1t 1s
only essential that the respective terminal calls the corre-
sponding port of the video conference control unit.

On the contrary, if the number of terminals 1s larger than
that of ports, the terminal must search for any unoccupied
port of the video conference control unit.

Consequently, for example, 1if a single channel 1s con-
nected with each port, a common dial number 1s used with
respect to all ports of the video conference control unit.
Using this common number, the terminals are automatically
connected to unoccupied ports one after another in the order
of dialing.

However, assuming that such common number 1s used
and, for example, B channels and D channel are used with
respect to each terminal, when a calling 1s made from the
second terminal between the callings of first and second B
channels of the first terminal, B channels from the second
terminal 1s connected to the first port. As a result, D channel
from the first terminal will be connected to the second port.
Therefore, when a number of channels are to be used with
respect to each terminal, 1t 1s not suitable to use a common
number. Accordingly a system for connecting the terminals
with the video conference control unit 1n a simple operation
without using any common number 1s wanted for.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a system for and a method of controlling a multi-site video
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2

conference which enables connecting a number of video
conference terminals, which are respectively situated at a
number of sites, with a video conference control unit via
communication lines 1n a simple operation.

According to a first aspect of the present invention, a
system for controlling a multi-site video conference com-
prises a number of video conference terminals, a video
conference control unit, communication line interfaces, a
connection data section, a control calling section, and a
connection controlling section. The video conference termi-
nals are respectively situated at a number of sites. The video
conference control unit 1s operable to interconnect the
terminals via communication lines to open a video confer-
ence.

The communication line interfaces are provided one at
cach terminal for calling the video conference control unat.
Each connection data section 1s provided in the respective

terminal for managing connection data for the terminals to
be connected and for transferring the connection data to the
video conference control unit.

The control calling section i1s provided in the wvideo
conference control unit for calling the terminals correspond-
ing to the connection data transferred from the connection
data section, based on the calling by the communication line
interface of the calling terminal. The connection controlling
section also 1s provided in the video conference control unit
for connecting the calling terminal, whose communication
line interface called the video conference control unit, and
the other terminals called by the control calling section, with
communication lines.

According to a second aspect of the present mnvention, a
multi-site video conference control system comprises a
number of video conference terminals, a video conference
control unit, a control terminal, a control port, a control
calling section, and a connection controlling section. The
video conference terminals are respectively situated at a
number of sites. The video conference control unit 1s oper-
able to interconnect the terminals via communication lines
to open a video conference.

The control terminal manages connection data for all of
the terminals to be connected and transfers the connection
data to the video conference control unit. The control port 1s
provided 1n the video conference control unit for receiving
the connection data transferred from the control terminal.
The control calling section 1s provided in the video confer-
ence control unit and makes calling with respect to all of the
terminals, corresponding to the connection data supplied
from the control ports, to connect these terminals with
communication lines. The connection conftrol section 1s
provided 1n the video conference control unit for connecting
all of the terminals called by the control calling section, with
communication lines.

In addition, according to the present invention, a method
of controlling a multi-site video conference to be held by
connecting a number of video conference terminals, which
are respectively situated at a number of sites, with a video
conference control unit via communication lines comprises
a communication line step, a connection data step, a control
calling step, and a connection controlling step.

The communication line step 1s provided for calling the
video conference control unit. The connection data step 1s
provided for managing connection data for the terminals to
be connected and transferring the connection data to the
video conference control unit.

The control calling step 1s provided for calling the termi-
nals corresponding to the transferred connection data, based
on the calling in the communication line step.
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The connection controlling step 1s provided for connect-
ing the calling terminal, which called the video conference
control unit in the communication line step, and the other
terminals called 1n the control calling step, with communi-
cation lines.

According to the present invention, a method of control-
ling a multi-site video conference to be held by connecting
a number of video conference terminals, which are respec-
fively situated at a number of sites, with a video conference
control unit via communication lines comprises a data
processing step, an input step, a control calling step, and a
connection controlling step. The data processing step 1s
provided for managing connection data for all of the termi-
nals to be connected and transferring the connection data to
the video conference control unit. The mnput step 1s provided
for supplying to control ports the transferred connection
data. The control calling step 1s provided for calling all of the
terminals corresponding to the connection data supplied
from the control ports. The connection controlling step 1s
provided for connecting all of the terminals, which made the
calling 1n the control calling step, with communication lines.

In the multi-site video conference control system accord-
ing to the first aspect of the present mmvention, when the
communication line mterface 1n any of the terminals makes
a single calling with respect to the video conference control
unit, the connection data section transfers to the wvideo
conference control unit the connection data for the terminals
to be connected.

Then, 1n the video conference control unit, the control
calling section calls the terminals corresponding to the
connection data transferred from the connection data
section, based on the single calling by the communication
line 1nterface. Subsequently, the connection control section
connects the calling terminal, whose communication line
interface called the video conference control unit, and the

terminals called by the control calling section, with com-
munication lines.

Partly since a single calling operation 1s performed from
a single terminal and partly since connection data is used, no
calling operation 1s necessary for the other terminals. There-
fore it 1s possible to interconnect the terminals and the video
conference control unit 1n a simple operation. More particu-
larly it would be unnecessary to search for any unoccupied
port of the video conference control unit.

In the multi-site video conference control system accord-
ing to the second aspect of the present invention, when the
control terminal transfers to the video conference control
unit the connection data for the terminals to be connected,
the control port receives the connection data transferred
from the control terminal.

Then when the control calling section calls the terminals
corresponding to the connection data supplied from the
control port, the connection control section connects the
terminals called by the control calling section, with com-
munication lines.

Therefore, only to supply the connection data from the
control terminal would make the calling operation for the
terminals, which are to be connected, unnecessary.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural block diagram showing a multi-site
video conference control system according to a first embodi-
ment of the present mnvention;

FIG. 2 1s a flow chart illustrating a mulfi-site video
conference control method according to the first embodi-
ment of the present mnvention;
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4

FIG. 3 1s a structural block diagram showing a multi-site
control system according to a second embodiment of the
present 1nvention;

FIG. 4 1s a structural block diagram showing a video
conference control unit of the second embodiment;

FIG. § 1s a flow chart illustrating a multi-site video
conference controlling method according to the second
embodiment of the present invention;

FIG. 6 1s a structural block diagram showing a multi-site
video conference control system according to a third
embodiment of the present invention;

FIG. 7 1s a flow chart illustrating a multi-site video
conference controlling method according to the third
embodiment of the present invention;

FIG. 8 1s a structural block diagram showing a multi-site
video conference control system according to a fourth
embodiment of the present invention;

FIG. 9 1s a structural block diagram showing a video
conference control unit of the fourth embodiment;

FIG. 10 1s a flow chart illustrating a multi-site video
conference controlling method according to the fourth
embodiment of the present invention;

FIG. 11 1s a structural block diagram showing a multi-site
video conference control system according to a fifth embodi-
ment of the present mnvention;

FIG. 12 1s a structural block diagram showing a video
conference control unit of the fifth embodiment; and

FIG. 13 1s a flow chart illustrating a multi-site video
conference controlling method according to the fifth
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Embodiments of a system for and a method of controlling
a multi-site video conference according to this invention will
now be described with reference to the accompanying
drawings. FIG. 1 1s a structural block diagram showing a
multi-site video conference control system according to a
first embodiment of the present invention.

<Embodiment 1>

In the multi-site video conference control system of the
first embodiment, a number of video conference terminals
respectively situated at a number of sites are connected with
a video conference control unit via communication lines to
open a video conference. More specifically, this system
comprises first through third video conference terminals
2a-1, 2b-1, and 2c¢-1 situated one at each site, and a video
conference control umit 1-1. Each of first through third
communication lines 3a through 3c 1s a 64 kps ISDN line
composed of two B channels and a D channel. The rate of
B channel 1s 24 kps, and that of D channel 1s 16 kps. The sum
of two B channels’ rate and one D channel’s rate 1s 64 kps.

The video conference control unit 1-1 1s adapted to be
connected with the first through third terminals 2a-1 through
2c-1 via the first through third communication lines 3a
through 3c, respectively, for controlling the opening and
operation of a multi-site video conference.

Each of the terminals 2a-1 through 2¢-1 performs image
display and sound input/output by visual data and audio
data. The first terminal 2a-1 has a first communication line
interface 22a and a first connection data section 24a. The
second terminal 2b-1 has a second communication line
interface 22b, and a second connection data section 24b.
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[ ikewise the third terminal 2¢-1 has a third communication
line interface 22¢ and a third connection data section 24c.

Each of the first through third communication line inter-
faces 22a through 22c¢ 1nputs and outputs voice and sends a
dial number to or calls the video conference control unit 1-1.

Each of the first through third connection data sections
24a through 24¢c manages the respective inherent dial num-
ber for each terminal as connection data for the terminals to
be connected, and transfers the connection data to the video
conference control unit 1-1.

The video conference control unit 1-1 comprises first
through third communication line interfaces 11a through
11c, a control calling section 12, and a connection control
section 14.

The first through third communication line interfaces 11a
through 11c serve as ports to be connected with the com-
munication lines and are provided 1n association with the
first through third terminals 2a-1 through 2¢-1, respectively.

The control calling section 12 calls from the communi-
cation line interfaces the terminals corresponding to con-
nection data transferred from the connection data section 1n
any one ol the terminals, based on the calling by the
communication line interface 1n the any one of the terminals.

The connection control section 14 connects the terminals
called by the communication line interface in any one of the
terminals and those called by the control calling section 12,
with the communication lines.

The control calling section 12 and the connection control
section 14 are operable as a central processing unit (CPU)
executes a program stored 1n memories.

FIG. 2 1s a flow chart illustrating a multi-site video
conference control method according to the first embodi-
ment of the present invention. This method will be described
in connection with an example when calling 1s made just
from the first terminal 2a-1. Since the calling from any other
terminal will cause the same operation, 1ts description for
other terminals 1s omitted here.

First, the communication line interface 22a in the first
terminal 2a-1 makes a single calling with respect to the
video conference control unit 1-1 (Step 101). The video
conference control unit 1-1 connects the first communication
line 3a with the first terminal 2a-1 (Step 102). The first
communication line interface 11a is thereby connected with
the first communication line 3a.

Subsequently, the first connection data section 24a trans-
fers to the video conference control unit 1-1 dial numbers for
the second and third terminals 2b-1 and 2c-1, respectively
(Step 103).

The control calling section 12 calls, from the unoccupied
second or third communication line interface 115 or 11¢, the
second or third terminal 2b-1 or 2¢-1 corresponding to the
respective dial numbers (Step 104).

Further, 1f responses are received from the second and
third terminals 25-1 and 2¢-1, the connection control section
14 connects the second and third terminals 25-1 and 2c¢-1
with the second and third communication lines 35 and 3c,
respectively (Step 1085).

As a result, the second communication line interface 115
1s connected with the second communication line 35, and the
third communication line interface 11c 1s connected with the
third communication line 3c¢c. Then the video conference 1s

started (Step 106).

Thus, 1n the first embodiment, it 1s possible to start the
video conference by making only a shingle calling from the
first terminal 2a-1 without calling from other terminals. It 1s
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6

therefore possible to connect the terminals with the video
conference control unit 1-1 1 a simple operation. In
particular, 1t would be unnecessary to search for any unoc-
cupied communication line interface of the video conference
control unit 1-1.

<Embodiment 2>

A a system for and a method of controlling a multi-site
video conference according to a second embodiment of the
present 1nvention will now be described. The second
embodiment 1s a specific example of the first embodiment.
FIG. 3 1s a structural block diagram showing the multi-site
video conference control system of the second embodiment.

The multi-site video conference control system of the
seccond embodiment comprises first through third video
conference terminals 2a-2, 2b-2, 2¢-2, and a video confer-
ence control unit 1-2.

The first terminal 2a-2 comprises a CRT 21a, a first
communication line interface 22a and a first connection data
section 24a. The second terminal 25-2 comprises a CRT 215,
a second communication line interface 226 and a second
connection data section 24b. Likewise the third terminal
2¢-2 comprises a CRT 21c¢, a third communication line
interface 22¢ and a third connection data section 24c¢. The

CRTs 21a, 215 and 21c produce visual data.

FIG. 4 1s a structural block diagram showing the video
conference control unit 1-2 of the second embodiment. In
FIG. 4, ecach of the first through third communication line
interfaces 11a through 1lc serves as a port and 1s provided
1In association with a respective one of the first through third
terminals 2a-2 through 2c¢-2. Each of the communication
line interfaces 11a through 11c connects the corresponding
onc of the first through third terminals 2a-2 through 2c¢-2
with a line switch 12.

The line switch 12 connects the first through third com-
munication line mterfaces 11a through 11¢ with first through
third multiplexer/demultiplexers (hereinafter referred to as
MUX/DMUXs) 13a through 13c¢ in response to a control

signal supplied from a line control section 14.

Each of the first through third MUX/DMU Xs 134 through
13c 1s composed of an MUX and a DMUX. The DMUX
separates visual data, audio data, calling data, and control
data such as connection data, all from the terminals. The
MUX multiplexes visual data, audio data and control data.

The control data is also called low speed data (LSD).

A visual coder/decoder 17a 1s composed of a visual coder
and a visual decoder. The visual decoder detects a frame of
the visual data from the first MUX/DMUX 134 and corrects
possible errors to supply only effective data to a selector 18.
The visual coder frames data from the selector 18 and adds
error correction bits to the framed data to supply the result-

ant data to the first MUX/DMUX 13a4.

The selector 18 selects, 1n response to a control signal
supplied from a system control section 15, certain commu-
nication lines 3a through 3¢ to which visual data 1s to be
transmitted. An audio coder/decoder 17b 1s composed of an
audio coder and an audio decoder. The audio decorder
detects audio data from the second MUX/DMUX 13b and
corrects possible errors to supply only effective data to a
mixer 19a. The audio coder adds error correction bits to the
data from the mixer 19 and to supplies the resultant data to
the second MUX/DMUX 13b. The mixer 194 sums various
audio data from the individual communication lines 3a
through 3¢ and supplies the resultant data to each of the
communication lines 3a through 3c.

An LSD section 19b translates the control data from the
first through third terminals 2a-2 through. 2¢-2 to supply the
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resultant data to the system controlling section 15 which
controls the whole system. The line control section 14
controls the line switch 12 1n response to a control signal
from the system control section 185.

The other parts or elements are similar in construction to
those of the first embodiment and are therefore designated
by the same reference numerals; so their detailed description
1s omitted.

FIG. 5 1s a flow chart illustrating the multi-site video
conference control method according to the second embodi-
ment of the present invention. This method will be described
in connection with an example when calling 1s made from
the first terminal 2a-2. Since the calling from any other
terminals will cause the same operation, 1ts description for
other terminals 1s omitted here.

First, the first communication line interface 224 1n the first
terminal 2a-2 makes a single calling with respect to the
video conference control unit 1-2 (Step 201). In the video
conference control unit 1-2, the line control section 14
renders the line switch 12 operative to connect the {first
terminal 2@-2 with the first communication line 3a (Step
202). In other words, the first communication line interface
11a 1s connected with the first MUX/DMUX 134 through
the line switch 12.

Then the first connection data section 24a transfers to the
video conference control unit 1-2 dial numbers for the
second and third terminals 2b-2 and 2¢-2 (Step 203). Visual
data, audio data and dial numbers from the first terminal
2a-2 are separated by the first MUX/DMUX 13a. The visual
data 1s transmitted to the visual coder/decoder 174, the audio
data 1s transmitted to the audio coder/decoder 17b, and the
dial numbers are supplied to the LSD section 195b.

Meanwhile, the system control unit 15 determines
whether or not the dial numbers have been received from the
LSD section 196 (Step 204). Here in the illustrative
example, the system control section 15 receives the dial
numbers and determines whether or not there 1s any unoc-
cupied communication line interface remaining (Step 205).
In the absence of any unoccupied communication line
interface, the conference cannot be open (Step 206).

If there 1s any unoccupied communication line interfaces,
the system control section 15 calls the second and third
terminals 2b-2 and 2¢-2 corresponding to the dial numbers

from the unoccupied second and third communication line
interfaces 115 and 11c, respectively (Step 207).

Further, the system control section 15 determines whether
or not a response has been received from the second terminal
2bH-2 or the third terminal 2¢-2 (Step 208). In the presence of
such response, the line control section 14 which has received
the dial numbers from the system control section 15 controls
the line switch 12.

More specifically, the line control section 14 renders the
line switch 12 operative to connect the second and third
terminals 2b-2 and 2c¢-2 with the second and third commu-
nication lines 3b and 3c (Step 209). The line switch 12
thereby connects the second communication line interface
1156 with the second MUX/DMUKk 13b. Likewise the third
communication line interface 11c¢ 1s connected with the third
MUX/DMUX 13c.

Further, visual data 1s processed 1nto effective data by the
visual coder/decoder 17a and 1s then distributed to the
second and third destination terminals 25-2 and 2c¢-2 by the
selector 18. Various audio data are summed by the mixer 19
and are distributed to the second and third destination
terminals 2b-2 and 2c¢-2. As a result, a multi-site video
conference is now ready to open (Step 210).
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Thus 1n the second embodiment, 1t 1s possible to start the
video conference by making only a single calling from the
first terminal 2a-2 without calling from other terminals. It 1s
therefore possible to connect the terminals with the video
conference control unit in a simple operation. In particular,
it would be unnecessary to search for any unoccupied
communication line interface of the video conference con-
trol unit.

<Embodiment 3>

A third embodiment of the present invention will now be
described. FIG. 6 1s a structural block diagram showing a
multi-site video conference control system according to the
third embodiment. This system comprises first through third
terminals 20a through 20c, a data processing section 4-3,
and a video conference control unit 1-3.

The first through third terminals 20a through 20c are
designed so as to wait any calling from the video conference
control unit 1-3 without calling the video conference control
section 1-3. The video conference control unit 1-3 comprises
first through third communication line interfaces 1la
through 11c¢ associated with the first through third terminals,
a control port 16, a control calling section 12, and a
connection control section 14.

The control port 16 1s connected with the control calling
section 12. The control port 16 1s also connected with the
data processing section 4-3 via a fourth communication line

3d.

The data processing section 4-3 serves as a control
terminal. The data processing section 4-3 manages connec-
tion data for all of the terminals to be connected and supplies
the connection data to the control calling section 12 via the
control port 16.

The control calling section 12 calls the individual termi-
nals via the communication line interfaces 11a through 11c
according to the connection data received from the data
processing section 4-3 via the control port 16.

FIG. 7 1s a flow chart illustrating a multi-site video
conference controlling method according to the third
embodiment of the present invention.

A multi-site video conference control method according
to the third embodiment will now be described with refer-

ence to FIG. 7.

First, the data processing section 4-3 supplies to the
control port 16 the connection data for all of the terminals to
be connected (Step 301). The control calling section 12
receives the connection data via the control port 16 (Step
302).

The control calling section 12 calls the first through third
terminals 20a through 20c¢ from the first through third
communication line interfaces 11a through 11c¢ based on the
connection data (Step 303).

Further, 1n the video conference control unit 1-3, when a
response 1s received from the first through third terminals
204 through 20c, the connection control section 14 connects
the first through third communication line interfaces 1la
through 11¢ with the corresponding first through third com-
munication lines 3a through 3¢ (Step 304). In other words,
the first through third communication line interfaces 1la
through 1lc are connected with the first through third
terminals 20a through 20c.

A multi-site video conference 1s thereby ready to open 1n

which visual data and audio data are communicated among
the first through third terminals 20a through 20c¢ (Step 305).

Thus 1t becomes possible to start the video conference by
inputting the connection data from the control port 16




5,818,513

9

without calling from any terminal. In particular, it would be
unnecessary to search for any unoccupied communication
line interface of the video contference control unit 1-3.

<Embodiment 4>

A fourth embodiment of the present invention will now be
described. The fourth embodiment 1s a specific example of
the third embodiment. FIG. 8 1s a structural block diagram
showimg a multi-site video conference control system
according to the fourth embodiment. This system comprises
first through third terminals 20a-4 through 20c-4, a personal
computer 4-4, and a video conference control unit 1-4. The
video conference control unit 1-4 comprises first through
third communication line mterfaces 11a through 11lc asso-

ciated with the first through third terminals, and a control
port 16.

The control port 16 1s connected with the personal com-
puter 4-4, which 1s to be used as a control terminal, via a
fourth communication line 34.

The personal computer 4-4 has a connection data section
42, a call command section 44 and a timer 46. The connec-
fion data section 42 manages necessary dial numbers for
calling the terminals to be connected, and gives the dial
numbers to the control port 16. The call command section 44
orves to the control port 16 a call command to the terminals
20a-4 through 20c-4 from the communication line 1nterfaces

11a through 11c.

The timer 46 scts a time to preset a video conference.
More speciiically, the timer 46 sets a start time for connect-
ing the terminals with the communication line 3 and an
ending time for disconnecting the terminals with the com-
munication line 3 and gives such timer data to the control
port 16.

The first terminal 20a-4 has a CRT 21a, and a first
communication line interface 23a. The second terminal
20b6-4 has a CRT 21b, and a second communication line
interface 23b. Likewise the third terminal 20c-4 has a CRT
21c¢, and a third communication line interface 23c. The first
through third terminals 23a through 23c¢ are designed so as
to wait any calling from the video conference control unit
1-4 without calling the video conterence control unit 1-4.

FIG. 9 1s a structural block diagram showing a video
conference unit of the fourth embodiment. In FIG. 9, the
control port 16 receives connection data from the connection
data section 42, a call command from the call command
section 44, and timer data from the timer 46. The system
control section 154 controls, according to the connection
data, the call command and the timer data received from the
personal computer 4-4 via the control port 16, calls the
terminals via the communication line mterfaces 11a through
11c and controls the line control section 14.

In the arrangement shown 1n FIG. 9, the other parts or
clements are similar to those of the second embodiment
shown 1n FIG. 4; so their description 1s omitted here. A
multi-site video conference control method according to the
fourth embodiment will now be described with reference to

FIG. 10.

First, the call command section 44 1n the personal com-
puter 4-4 supplies the call command to the control port 16,
and the connection data section 42 supplies the connection
data to the control port 16. Simultancously, the timer 46
supplies the timer data to the control port 16.

Then the system control section 154 determines whether
or not the call command, the connection data and the timer
data have been received via the control port 16 (Step 401).
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If these data are received, the system control section 154
determines whether or not the current time 1s a start time set

in the timer 46 to preset the conference (Step 402).

When the current time 1s the preset start time, the system
control section 154 determines whether or not there 1s any
unoccupied communication line interfaces remaining (Step
403). In the absence of any unoccupied communication line
interfaces, the conference is impossible (Step 404).

In the presence of such unoccupied communication line
interfaces, the system control section 15a calls the first
through third terminals 20a-4 through 20c-4 from the first
through third communication line interfaces 1la through
11c, respectively, at the preset start time for opening the

conference, based on the call command and the connection
data (step 405).

Further, the video conference control unit 1-4 determines
whether or not responses are received from the first through
third terminals 20a-4 through 20c-4 (Step 406). If such
responses are received from the first through third terminals
20a-4 through 20c-4, the line control section 14 renders the
line switch 12 operative to connect the first through third
terminals 20a-4 through 20c-4 with the corresponding first
through third communication lines 3a through 3¢ (Step 407).
In other words, the line switch 12 connects the communi-
cation line interfaces 1la through 1lc with the MUX/
DMUX 13a through 13c.

As a result, a multi-site video conference 1s ready to open

in which wvisual data and audio data are communicated
among the terminals 20a-4 through 20c-4 (Step 408).

Then the system control section 154 determines whether
or not the current time 1s the preset ending time set in the
timer 46 (Step 409). When the current time is the preset
ending time from the timer 46, the line control section 14
renders the line switch 12 operative to disconnect the
terminals 20a-4 through 20c-4 corresponding to the com-
munication lines 3a through 3c (Step 410). The multi-site
video conference will thereby be terminated.

Thus it 1s possible to start the video conference simply by
calling the terminals from the control port 16 without calling
from any terminal. In particular, it would be unnecessary to
search for any unoccupied communication line interface of
the video conference control unit 1-4.

With the timer 46, 1t 1s possible to realize a reserving

feature by means of setting start and ending times of a video
conference.

In the fourth embodiment, when responses have been
received from all of the terminals to be connected, a video
conference 1s opened. Alternatively, a conference may be
automatically opened after the lapse of a predetermined time
from the preset start time.

<Embodiment 5>

A fifth embodiment of the invention will now be
described. FIG. 11 1s a structural block diagram showing a
multi-site video conference control system according to the
fifth embodiment. FIG. 12 1s a structural block diagram
showing a video conference control unit of the fifth embodi-
ment.

The fifth embodiment i1s characterized by dividing a
number of terminals 20a through 20d 1nto two groups: a first
oroup G1 composed of the terminals 20a and 20b, and a
second group G2 composed of the terminals 20c and 20d.
The first through third terminals 20a through 20c¢ are 1den-
tical 1n construction with those of the third embodiment of
FIG. 6. The fourth terminal 20d also 1s 1dentical 1n construc-
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tion with the first through third terminals 20a through 20c.
In use, the fourth terminal 204 1s connected to the commu-
nication line interface 11d via the communication line 3d4.

Further, the video conference control unit 1-§ has a
control port 16. The control port 16 1s connected to a system
control section 15 and 1s also connected to a personal
computer 4-5 via a fifth communication line 3e.

The personal computer 4-5 has a connection data section
42, a call command section 44, and a timer 46a. The
connection data section 42 and the call command section 44
are 1dentical 1n construction with those of the fourth
embodiment, so their detailed description 1s omitted here.

The timer 46a sets preset times for a video conference
with respect to every group. More specifically, the timer 464
sets a start time for connecting the terminals of every group
with the communication line 3 and an ending time for
disconnecting the terminals with the communication line 3,
and then gives such timer data to the system control section
15 via the control port.

As shown 1n FIG. 12, first and second communication line
interfaces 11a and 115, first and second MUX/DMUX 134
and 13b and a first video coder/decoder 17a are provided 1n
association with the first group G1. Additionally, a first
audio coder/decoder 17b, a first selector 18, a first mixer 19a
and a first LSD section 195 are provided 1n association with
the first group G1.

Third and fourth communication line interfaces 11c¢ and
11d, third and fourth MUX/DMUXs 13c and 13d and a
second visual coder/decoder 17¢ are provided 1n association
with the second group G2. Additionally, a second audio
coder/decoder 17d, a second selector 184, a second mixer
19¢ and a second LSD section 19d are provided 1n associa-
tion with the second group G2.

The system control section 1535 has a grouping section 34.
The grouping section 34 sets group data for dividing a
number of terminals 20a through 204 into groups. The
ogrouping section 34 sets data on association between the
terminals and the groups. Here the grouping section 34 sets
the terminals 20a and 206 in the first group G1, and the
terminals 20c and 20d 1n the second group G2.

The system control section 15b calls the terminals in
terms of groups according to the group data received from
the grouping section 34 via the control port 16 and controls
connection and disconnection with the communication lines.
The other parts or elements of this embodiment are 1dentical
in construction with those of the fourth embodiment.

A multi-site video conference control method according
to the fifth embodiment will now be described with refer-

ence to the flow chart of FIG. 13.

First, the call command section 44 1n the personal com-
puter 4-5 supplies the call command to the control port 16
and the connection data section 42 supplies the connection
data to the control port 16. Simultaneously the timer 46a
supplies the timer data to the control port 16.

The system control section 155 determines whether or not
the call command, the connection data and the timer data are
received from the personal computer 4-5 (Step 501). If these
data are received, the system control section 155 determines
whether or not the current time 1s the start time preset 1n the
timer 46a for every group (Step 502).

Now assuming that the current time 1s the preset start time
for the first group GI1, the system control section 15b
accesses terminal data for the terminals 20a and 205, 1.c.
ogroup data for the first group G1, from the grouping section

34 (Step 503).
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Then the system control section 155 determines whether
or not there are any unoccupied communication line inter-
faces remaining (Step S504). In the absence of any unoccu-
pied communication line interface, the intended conference
is impossible (Step 5085).

If there are some communication line interfaces remain-
ing unoccupied, the system control section 155 calls the first
and second terminals 20a and 205 from the first and second
communication line interfaces 11a and 11b, respectively, at
the preset start time for the first group G1, based on the call
command and the connection data (Step 506).

Further, the video conference control unit 1-5 determines
whether or not responses are received from the first and
second terminals 20a and 205 (Step 507). If responses have
been received from the first and second terminals 20a and
20b, the line control section 14 renders the line switch 12
operative to connect the first and second terminals 20a and
206 with the corresponding first and second communication

lines 3a and 3b (Step 508).

In other words, the line switch 12 connects the commu-
nication line interfaces 11a and 115 with the MUX/DMUXs
13a and 13b, respectively.

As aresult, a multi-site video conference using visual data
and audio data to be communicated between the first and
second terminals 20a and 20b is ready to open (Step 509).

Then the system control section 155 determines whether
or not the current time 1s the preset ending time for the first
group G1 (Step 510). When the current time coincides with
the preset ending time supplied from the time 46, the line
control section 14 renders the line switch 12 to disconnect
the first and second terminals 20a and 206 with the corre-
sponding first and second communication lines 3a and 3b
(Step 511), thereby terminating the multi-site video confer-
ence.

In the meantime, 1n Step 502, when the current time 1s the
preset start time for the second group G2, the same process
as 1 Steps 503 through 511 will be performed. In other
words, calling 1s performed with respect to the third and
fourth terminals 20c and 20d to connect these two terminals
with the corresponding communication lines 3¢ and 3d. As
a result, the conference with respect to the second group G2
1s ready to open.

Thus with the video conference control unit 1-5, 1t 1s
possible to open the video conference with respect to the two
oroups G1 and G2. Alternatively, the video conference
terminals may be divided into three or more groups, and
cach group may be composed of three or more terminals.

Further, the personal computer 4-5 may perform the
maintenance operation and self-diagnosis of the video con-
ference control unit 1-5.

In another alternative form, the fifth embodiment may be
combined with the second embodiment or the fourth
embodiment. Various other combinations may be suggested.

What 1s claimed 1s:

1. A system for controlling a multi-site video conference
over communication lines, comprising;:

video conference terminals respectively situated at a
number of sites; and

a video conference control unit to interconnect said video
conference terminals via the communication lines to
open the multi-site video conference;

cach of said video conference terminals 1ncluding:
communication line interface means for calling said

video conference control unit; and
connection data means for managing connection data
for all of said video conference terminals to be
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connected and for transmitting, at one time, all the
connection data of selected video conference termi-
nals to said video conference control unit; and
said video conference control unit including:

control calling means for calling, at one time, all the
selected video conference terminals corresponding
to the connection data transmitted from said connec-
tion data means, based on the calling by said com-
munication line interface means of one of said video
conference terminals; and

connection controlling means for connecting the one of
said video conference terminals whose communica-

tion line interface means called said video confer-
ence control unit and the selected video conference

terminals called by said control calling means with
the communication lines.

2. A multi-site video conference system as claimed 1n
claim 1,
wherein said video conference control unit further
includes a number of port means to be connected to the
communication lines, and

wherein when any of said port means remain unoccupied,
said control calling means calls the selected video
conference terminals, which correspond to the connec-
tion data and are to be connected, via any of said port
means which remain unoccupied, and when all of said
port means are already occupied, said control calling
means determines that the multi-site video conference
cannot be opened.

3. A multi-site video conference control system as
claimed 1n claim 1, wherein said video conference control
unit further includes grouping means for dividing said video
conference terminals 1nto groups according to group data
and for associating the respective group data with said video
conference terminals of the corresponding group, and said
control calling means calls the selected video conference
terminals corresponding to the group data from said group-
Ing means.

4. A multi-site video conference control system as
claimed 1n claim 1, wherein said connection data are inher-
ent dial numbers given to the respective terminals.

5. A system for controlling a multi-site video conference
over communication lines, comprising:

video conference terminals respectively situated at a
number of sites;

a video conference control unit to interconnect said video
conference terminals via the communication lines and
to open the multi-site video conference; and

a control terminal to manage connection data for all of
sald video conference terminals to be connected and to
transmit the connection data of selected video confer-
ence terminals to said video conference control unit,
said control terminal including calling command means
for supplying a calling command;

said video conference control unit including:
control port means for receiving the connection data
and the calling command transmitted from said con-
trol terminal;

control calling means for receiving the calling command
and the connection data from said control terminal via
said control port means and for calling all of the
selected video conference terminals corresponding to
the connection data; and

connection controlling means for connecting all of the
selected video conference terminals corresponding to
the connection data called by said control calling
means, with the communication lines.
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6. A multi-site conference control system as claimed in
claim 5,

wherein said video conference control unit further com-
prises a number of port means to be connected with the
communication lines, and

wherein when any of said port means remain unoccupied,
said control calling means calls the selected video
conference terminals, which correspond to the connec-
tion data and are to be connected, via any of said port
means which remain unoccupied, and when all of said
port means are already occupied, said control calling
means determines that the multi-site video conference
cannot be opened.

7. A multi-site video conference control system as

claimed 1n claim 5,

wherein said video conference control unit further
includes grouping means for dividing said video con-
ference terminals 1nto groups according to group data
and for associating the respective group data with said
video conference terminals of the corresponding group,
and

wheremn said control calling means calls the selected
video conference terminals corresponding to the group
data from said grouping means.

8. A multi-site video conference control system as
claimed 1n claim 5, wherein said connection data are iher-
ent dial numbers given to the respective terminals.

9. A multi-site video conference control system as
claimed 1n claim 5, wherein said control terminal includes
setting means for setting at least one of a start time and an
ending time of the video conference preset the video con-
ference.

10. A multi-site video conference control system as
claimed 1n claim 5, wherein said control terminal includes
calling command means for supplying a calling command to
said control calling means via said control port means.

11. A method of controlling a multi-site video conference
to be held by connecting video conference terminals, which
are respectively situated at a number of sites, with a video
conference control unit via communication lines, said
method comprising:

managing connection data for all of the video conference
terminals to be connected;

calling the video conference control unit from one of the
video conference terminals and transmitting, at one
time, all the connection data of selected video confer-
ence terminals to the video conference control unit;

calling, by the video conference control unit, at one time,
all of the selected video conference terminals corre-
sponding to the connection data transmitted to the
video conference control unit based on said calling by
the one of the video conference terminals; and

connecting, by the video conference control unit using the
communication lines to open the mulfi-site video
conference, the one of the video conference terminals
from which said video conference control unit 1s called
and all of the selected video conference terminals
called 1n said calling by the video conference control
unit.
12. A multi-site video conference controlling method as
claimed 1n claim 11, wherein said calling by said video
conference control unit comprises:

calling all of the selected video conference terminals,
which correspond to the connection data and are to be
connected, via any unoccupied ports to be connected
with the communication lines; and
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determining, when all of the ports are already occupied,

that the multi-site video conference cannot be opened.

13. A multi-site video conference controlling method as
claimed 1n claim 11,

further comprising dividing the video conference termi-
nals mto groups according to group data and associat-
ing respective group data with each of the wvideo
conference terminals of a corresponding group, and

wherein said calling by said video conference control unit
includes calling the selected video conference termi-
nals corresponding to the group data.

14. A multi-site video conference controlling method as
claimed 1n claim 11, further comprising outputting connec-
fion data, including inherent dial numbers, to respective
terminals.

15. A method of controlling a multi-site video conference
to be held by connecting video conference terminals, which
are respectively situated at a number of sites, with a video
conference control unit via communication lines, said
method comprising the steps of:

(a) managing, in a control terminal, connection data for all
of the video conference terminals to be connected and
transmitting, at one time, all the connection data of
selected video conference terminals to the video con-
ference control unit;

(b) supplying the connection data, which i1s to be
transmitted, to a control port;

(¢) supplying a calling command from the control termi-
nal to the video conference control unit via the control

port,

(d) calling, at one time, all of the selected video confer-
ence terminals corresponding to the connection data
supplied from the control ports; and

(e) connecting all of the selected video conference termi-
nals corresponding to the connection data, called 1n
said calling in step (d), with the communication lines.

16. A multi-site video conference controlling method as

claimed in claim 185, wherein said calling in step (d) com-
prises the substeps of:

(d1) calling all of the selected video conference terminals,
which correspond to the connection data and are to be
connected, via any unoccupied ports to be connected
with the communication lines; and

(d2) determining, when all ports are already occupied,

that the multi-site video conference cannot be opened.

17. A multi-site video conference controlling method as
claimed 1n claim 15,

further comprising the step of (f) dividing the video
conference terminals into groups according to group
data and associating respective group data with each of
the video conference terminals of a corresponding
group, and

wherein said calling in step (d) includes calling the
selected video conference terminals corresponding to
the group data.

18. A multi-site video conference controlling method as
claimed in claim 15, further comprising the step of (f)
outputting connection data, including inherent dial numbers,
o respective terminals.

19. A multi-site video conference controlling method as
claimed in claim 15, wherein said managing in step (a)
includes setting a start time and/or an ending time of the
video conference to preset the video conference.

20. A video conference control unit, for opening a multi-
site video conference, connectable via communication lines
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to video conference terminals respectively situated at a
number of sites, the video conference terminals including a
calling terminal, said video conference control unit com-
Prising;:
control calling means for calling, at one time, selected
video conference terminals corresponding to connec-
tion data transmitted from the calling terminal; and

connection control means for connecting the calling ter-
minal and the selected video conference terminals
called by said control calling means, with the commu-
nication lines.

21. A video conference control unit as claimed 1n claim

20,

further comprising a number of port means to be con-
nected to the communication lines, and

wherein, when any of said port means remain unoccupied,
said control calling means calls all the selected video
conference terminals, which correspond to the connec-
tion data and are to be connected, via any of said port
means which remain unoccupied, and when all of said
port means are already occupied, said control calling
means determines that the multi-site video conference
cannot be opened.

22. A video conference control unit as claimed 1n claim

20,

further comprising grouping means for dividing the video
conference terminals 1nto groups according to group
data and for associating respective group data with the
video conference terminals of each corresponding
group, and

wheremn said control calling means calls the selected
video conference terminals corresponding to the group
data defined by said grouping means.

23. A video conference terminal connectable by a video
conference control unit to a plurality of video conference
terminals respectively situated at a number of sites, com-
prising:

communication line mterface means for calling the video

conference control unit to open a multi-site video
conference; and

connection data means for managing connection data for
all of the video conference terminals to be connected
with the wvideo conference control unit and for
transmitting, at one time, all the connection data to the
video conference control unit.

24. A video conference control unit, for opening a multi-
site video conference, connectable via communication lines
to a control terminal and video conference terminals respec-
tively situated at a number of sites, comprising;:

control port means for inputting connection data of
selected video conference terminals to be connected
and a calling command transmitted from the control
terminal which manages the calling command and the
connection data for all of the video conference termi-
nals to be connected;

control calling means for calling, at one time all of the
selected video conference terminals to be connected
corresponding to the connection data supplied from
said control port means; and

connection control means for connecting via the commu-
nication lines all of the selected video conference
terminals to be connected, which are called by said
control calling means based on the connection data.

25. A video conference control unit as claimed in claim

24,
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further comprising a number of port means to be con-
nected with the communication lines, and

wherein, when any of said port means remain unoccupied,
said control calling means calls all the selected video
conference terminals, which correspond to the connec-
tion data and are to be connected, via any of said port
means which remain unoccupied, and when all of said
port means are already occupied, said control calling
means determines that the multi-site video conference
cannot be opened.

26. A video conference control unit as claimed in claim

24,

further comprising grouping means for dividing the video
conference terminals 1nto groups according to group
data and for associating respective group data with the
video conference terminals of each corresponding
group, and

wherein said control calling means calls selected video
conference terminals corresponding to the group data
defined by said grouping means.

27. A control terminal device causing the connection of
video conference terminals, respectively situated at a num-
ber of sites, by a video conference control unit which opens
a video conference, comprising:

connection data means for managing connection data for
all of the video conference terminals which are to be
interconnected and for supplying the connection data of
selected video conference terminals to be 1ntercon-
nected to the video conference control unit;

call command means for supplying to the video confer-
ence control unit a call command for calling all of the
selected video conference terminals corresponding to
the connection data; and

setting means for setting time data including at least one
of a start time and an ending time of the video confer-
ence to preset the video conference and for outputting
the time data to the video conference control unit.

28. A system for controlling a multi-site video conference

using communication lines, comprising:

a plurality of video conference terminals respectively

located at a plurality of sites;

connection data control means for managing connection
data for all of said video conference terminals to be
interconnected and outputting a calling command and
the connection data of selected video conference ter-
minals to be interconnected; and
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a video conference control unit for interconnecting the
selected video conference terminals via the communi-
cation lines to open the video conference based on the
connection data and the calling command, said video
conference control unit including,

control calling means for calling all of the selected video
conference terminals corresponding to the connection
data; and

connection controlling means for connecting the selected
video conference terminals called by said control call-
ing means with the communication lines.
29. A system for controlling a multi-site video conference
according to claim 28, wherein said plurality of video
conference terminals comprises:

communication line interface means provided at each of
said plurality of video conference terminals for calling
said video conference control unit.

30. A system for controlling a multi-site video conference
according to claim 29, wherein said plurality of video
conference terminals each further comprises a CRT.

31. A system for controlling a multi-site video conference
according to claim 30, wherein said video conference con-
trol unit further comprises a control port, said system further
comprising;

a personal computer connected to said control port, said

personal computer including:
a data connection unit;

a call command section; and
a timer.

32. A system for controlling a multi-site video conference
according to claim 30, wherein said plurality of video
conference terminals further comprises:

connection data means provided at each of said plurality
of video conference terminals for managing connection
data for one or more other terminals to be connected
and for transmitting the connection data to said video
conference control unit.

33. A system for controlling a multi-site video conference
according to claim 28, wherein said video conference con-
trol unit further comprises a control port, said system further
comprising a data processing unit connected to said control
port.



	Front Page
	Drawings
	Specification
	Claims

